Complete detai I s of the experimental configuration and instrumentation used in the experiment can be found in reference 9.
Computations
The computations are performed on the Numerical Aerodynamic Simulation's Cray-2 computer, located at NASAAmes Research Center, using a grid size of ]51 X 71 X 71.
The computational grid showing one each of the streamwise and cross planes is shown in Fig. 2 .
To resolve the viscous layers, the grid lines are clustered in regions close to the walls using hyperbolic tangent functions such that the first grid line away from the wall is located at a y+ of approximately 2.0. Since the configuration is symmetric in both directions in the cross plane, only a quarter of the full flow field is computed with symmetry imposed in the vertical as well as the transverse direction along the planes passing through the centerline of the wind tunnel.
The flow field at the inflow boundary, which is a plane just ahead of the shock generators, is held fixed. This flow field consists of an incoming 2-D turbulent boundary layer, on the tunnel wall, which is matched with that of the experiment.
Since most of the flow in this plane including a large part of the boundary layer is supersonic, the fixed boundary condition at this plane does not violate any physics of the flow. At the outflow boundary, once again since the flow is mostly supersonic, the flow variables are extrapolated from inside. The outflow boundary is located several planes beyond the shock generator trailing edges. The distance between the trailing edge and the boundary is about 25%of the length of the shock generator.
A nonreflective boundary condition, using a simple Mach wave extrapolation, is applied on that portion of the computational boundary extending from the trailing edge of the shock generator to the outflow boundary plane. This boundary condition allows the expansion wavesfrom the trailing edge of the shock generator to pass through the free boundary. Ano-slip condition is applied on the solid walls.
In the present computations the turbulence model is modified such that when a reversed flow region is encontered, the outer layer model chooses the maximum of the two where two crossing and glancing shocks interact with a turbulent boundary layer in order to assess the PARC3D code for hypersonic inlet applications.
The solutions for 4 different shock generator angles and Mach numbers have been compared to the experimental data which include static pressure flelds and oil flow patterns on the wall which contained the interaction. The comparison showsthat the PARC3D code s is capable of predicting the complex flow features, typically present in supersonic and hypersonic inlets, with a reasonably good accuracy.
To further improve the 6 accuracy in computing the reversed flow regions, application of higher order turbulence models needs to be examined in the future code validation studies. 
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